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INTRODUCTION {#sec1-1}
============

Surgical treatment of facial pain includes many kinds of procedures such as microvascular decompression (MVD), radiofrequency rhizotomy, percutaneous balloon compression, glycerol gangliolysis, stereotactic radiosurgery, trigeminal nucleotomy, motor cortex stimulation (MCS), and mass lesion resection.\[[@ref4]\] The choice of procedure depends on clinical features and MRI findings as well as on etiology, previous surgery, a patient's desires, and fitness. Investigation of the entire trigeminal system and pathways may be useful for the detection of pain generator and choice of appropriate procedure. In this light, we describe an unusual case of facial pain due to intramedullary upper cervical spinal cord tumor.

CASE DESCRIPTION {#sec1-2}
================

In 2017, a 27-year-old male patient presented to us with complaints of severe paroxysmal and continuous right- sided facial pain. He described his pain as a constant severe burning sensation with intermittent intensive lancinating (sharp) pain in the distribution of all three branches of the trigeminal nerve. This paroxysmal pain could be provoked by a light touch of the skin surface, chewing, and toothbrushing. This burning facial pain with short lasting episode of eyelid ptosis on the right side started in 2014 and later he also started experiencing severe paroxysmal pain that did not respond to oral carbamazepine but improved with pregabalin (75 mg). Over the years, the pain worsened and the medication dose had to be increased. In 2016, a Gamma Knife radiosurgery (90 Gy) was performed in another institution, targeting the right trigeminal nerve root, but no pain improvement was observed during subsequent 15 months. By that time, the patient was taking pregabalin (600 mg) with partial control of the pain. He suffered minor side effects but other anticonvulsants failed to produce any significant pain reduction. His had no history of any head or neck injuries, sinus or dental surgery, cancer, or any facial pain in his family. Neurological examination was normal except for allodynia, dysesthesia, and hyperpathia in the area of pain combined with symmetric slight increase in deep tendon reflexes. There were many paroxysmal pain trigger zones on the skin of the right side of the face. Pain intensity according to the numeric rating scale was 9 (other scalings were: BPI -- 103, BNIPS -- 5, and DN4 -- 6). MRI examination detected an intramedullary lesion located at the upper cervical (C0-C1) level on the right side; there was no evidence of any neurovascular conflict or other relevant findings \[[Figures 1](#F1){ref-type="fig"}-[3](#F3){ref-type="fig"}\].

![Preoperative MRI. (a) T2-weighted image, sagittal plane. Tumor of 14 × 10 × 6 mm in size in the caudal dorsal medulla and upper cervical cord (hypertensive signal). (b) T2-weighted image, axial plane. The tumor on the right side of the medulla has similar characteristics. (c) Contrast enhancement axial T1. No contrast enhancement in this lesion.](SNI-11-173-g001){#F1}

![Preoperative MRI at the level of the cisternal part of the trigeminal nerves in CISS sequence. (a) Axial plane. (b) Sagittal plane. (c) Coronal plane. MRI demonstrates no signs of vascular conflict.](SNI-11-173-g002){#F2}

![Preoperative MRI at the level of the cisternal part of the trigeminal nerves. (a) T1 with contrast enhancement, axial plane. The focus of homogeneous enhancement is in the cisternal part of the root that related to the stereotaxic surgery procedure that affected that area. (b) DTI sequence. Anisotropy fraction is 463 at the TREZ level.](SNI-11-173-g003){#F3}

After ruling out other possible reasons for trigeminal pain, a decision was made to resect the lesion. In the operating room, C1 posterior arch resection in prone position under general anesthesia with neurophysiologic monitoring was performed by the senior author (JR). Intraoperatively, the tumor was tan in color without clear borders of separation it from the normal tissue \[[Figure 4](#F4){ref-type="fig"}\]. The resection was determined as subtotal \[[Figure 5](#F5){ref-type="fig"}\]. Monitoring initially showed decrease of the somatosensory evoked potentials with complete recovery at the time of dural closure. The pain, dysesthesia, and hyperpathia completely resolved immediately after the surgery. There was only transient mild hypoesthesia on the side of pain as well as in distribution of C1-C2 dermatomes, soreness under the right eye. Immunohistochemical study of the surgical specimen defined the tumor as ganglioglioma, Grade I \[[Figure 6](#F6){ref-type="fig"}\]. Antibodies to GFAP, S100, CD34, NeuN, and chromogranin were seen in the ganglion cells, CD68 was seen on the glial macrophages. IDH1 (R132H) stain was negative and Ki-67 index is 2--3%. The patient was discharged home in a satisfactory condition 5 days later. Twenty-four-month follow-up showed no evidence of tumor persistence or recurrence on MRI \[[Figure 7](#F7){ref-type="fig"}\] and the facial pain did not return. Informed consent was obtained from the patient.

![Intraoperative image. The tumor has glial signs, soft density, and no clear borders from normal tissue.](SNI-11-173-g004){#F4}

![Postoperative MRI. (a) T2-weighted image, sagittal plane. Postoperative cavity and perifocal edema of the medulla and spinal cord. Subcutaneous postoperative edema of the soft tissues. (b) T2-weighted image, axial plane. The mass was resected, the same postsurgical changes. (c) Contrast enhancement axial T1. A small amount of contrast enhancement presents in the surgical field.](SNI-11-173-g005){#F5}

![Histological examination. (a) H&E staining of the tumor, ×100. The sample contains rare ovoid cells with well-shaped processes as well as the sings of edema single fibers and glia cells. The neurons are often separated in a diffuse way. (b) NeuN staining, ×100. Positive staining. (c) Synaptophysin staining, ×100. Positive staining.](SNI-11-173-g006){#F6}

![Postoperative MRI in 24 months. (a) T2-weighted image, axial plane. No sign of tumor. (b) Contrast enhancement axial T1. No contrast enhancement at the level of the spinal cord.](SNI-11-173-g007){#F7}

DISCUSSION {#sec1-3}
==========

In this paper, we describe an unusual manifestation of a spinal cord tumor. In our patient, the facial pain was the only clinical sign of the ganglioglioma located in the uppermost segment of the spinal cord presenting as combination of paroxysmal flash-like and burning constant pain in the entire distribution of the trigeminal nerve. In patients with trigeminal neuralgia and coexisting neurological signs or history of neurological deficit, the entire trigeminal pathway can be considered for proper detection of a pain generator. Searching for lesion along the entire trigeminal pathway enabled us to detect a possible pain generator and select a proper treatment.\[[@ref1],[@ref4]\] Although the exact pain mechanism is unclear, the association between tumor and facial pain is rather convincing due to close proximity of the tumor and the trigeminal spinal nucleus. Possible explanations may include irritation, neovascularization, edema, and compression of the trigeminal system, with the central component of pain (burning feeling) due to direct involvement of the trigeminal spinal nucleus by the tumor, and the peripheral component (the pain paroxysms) due to effects on the descending trigeminal tract \[[Figure 8](#F8){ref-type="fig"}\].

![Anatomical relationship of the tumor and spinal trigeminal nucleus (author's scheme). (1) Fasciculi gracilis and cuneatus. (2) Spinal trigeminal nucleus. (3) Spinal trigeminal tract. (4) Posterior spinocerebellar tract. (5) Lateral corticospinal tract. (6) Lateral spinothalamic tract.](SNI-11-173-g008){#F8}

There have been several similar cases described in the literature \[[Table 1](#T1){ref-type="table"}\]. Saito *et al*. presented a case of trigeminal neuralgia with additional neurological symptoms in a 45-year-old woman with intramedullary cavernous malformation.\[[@ref2]\] Before admission, the patient experienced both motor and sensory disturbances in the extremities. MRI revealed a cavernoma at the C1 level that explained the pain and the other neurological symptoms, which were due to bleeding of the cavernoma localized closely to the pathway of the trigeminal nerve, the pyramidal and spinothalamic tracts. Stellmann *et al*. described a patient with a small intramedullary cavernoma in the brainstem that manifested with facial pain, hypoesthesia, and ptosis.\[[@ref5]\] The pain resolved spontaneously and surgery was not performed. Another case of trigeminal neuralgia caused by an intramedullary lesion was described by Shuhui *et al*.\[[@ref3]\] A 61-year-old woman presented with a long history of low intensity facial pain and a sudden severe neuropathic cervical itch accompanied by intense facial pain. Preoperative MRI detected a neurovascular conflict (the trigeminal nerve was compressed by the cerebellar artery) and a cavernous malformation located at C2. According to the authors, it was important to decide on the first stage of the surgery and select between MVD and intramedullary lesion resection. A careful review of the patient's history and the realization that the onset of new symptoms correlated with the bleeding had helped to opt for the resection that resulted in a good postoperative outcome. Tanei *et al*. published a case of multiple sclerosis related to the facial pain that was successfully treated with MCS.\[[@ref6]\] The central etiology of pain became the reason to perform MCS that reduced the pain intensity by 60% during a 6-month follow-up.

###### 

Facial pain due to a trigeminal nuclei lesion: case review.

![](SNI-11-173-t001)

Based on our experience, the management of the secondary trigeminal neuralgia associated with (or caused by) an upper cervical cord tumor should include resection of the tumor if possible. As an alternative treatment, one may consider stereotactic radiosurgery, but focusing radiation on trigeminal nerve root is unlikely to produce symptomatic improvement. Our patient underwent Gamma Knife radiosurgery of the trigeminal nerve root without any benefit, and the patient in another case\[[@ref2]\] who underwent glycerol rhizolysis without any pain relief; both cases show ineffectiveness of destructive peripheral interventions when the source of pain is central. We postulate that in such cases, surgical intervention should target the trigeminal nuclei and tracts along with the rest of the central trigeminal pathway.

CONCLUSION {#sec1-4}
==========

Tumors of the upper cervical cord can manifest by ipsilateral facial pain. Resection of an intramedullary lesion in the upper cervical spinal cord can result in complete and permanent relief of the facial pain.
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